The distribution of the ratio of the extreme latent roots of the Wishart matrix is useful in testing the sphericity hypothesis for a multivariate normal population. Let X be a p x n matrix whose columns are distributed independently as multivariate normal with zero mean vector and covariance matrix Further, let S XX' and let 11 > > i > 0 be the characteristic roots of S. P Thus S has a noncentral Wishart distribution. In this paper, the exact distribution of fp 1 ip/lI is derived. The density of fp is given in terms of zonal polynomials. These results have applications in nuclear physics also.
matrix is useful in testing the sphericity hypothesis for a multivariate normal population. In the central (null) case, Sugiyama (1970) derived the density of the ratio of the smallest to the largest root of the Wishart matrix when the associated covariance matrix is the identity matrix. Waikar and Schuurmann (1973) derived an alternate expression which is much superior to that given by Sugiyama (1970) from the point of view of computing and in fact we computed some tables of the percentage points which are also included in the above paper. In this paper, the author has derived an exact expression for the ratio of the smallest to the largest root of the noncentral Wishart matrix. This research has applications in nuclear physics see Wigner (1967) ]. Constantine [i, p. gives a brief exposition of this area of multivariate analysis.
PRELIMINARIES
If A is a square, nonsingular matrix its inverse and determinant are denoted respectively by A -I and The transpose, trace and exponential of the trace of a matrix B are denoted respectively by B', tr B and etr B. Also I and 0 de-P P note respectively a p x p identity matrix and a p x p null matrix. In addition, we define as in James (1964) . Note that if one of the a. 's above is a negative integer say a, -n then l F for k _> pn + 1 all the coefficients vanish so that the function p q reduces to a (finite) polynomial of degree pn (see Constantine (1963) Let K (kl,...,kp+l) be a partition of a nonnegative integer k. Then
..,t) is a partition of t. P The above two lemmas are stated in Khatri and Pillai (1968) . The g-coefficients in (2.1) and the b-coefficients in (2.2) were tabulated by Khatri and Pillai (1968) for various values of the arguments and can be obtained from them. Throughout this paper, the following notations will be used:
The following lemma can be proved by making trivial modification in the proof of the Lemma given in Sugiyama (1967 
,v p where (gl gp) is a partition of g.
The above lemma is stated in Constantine (1963) and some tabulations of acoefficients are also given in the same paper. 
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